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The concept of development in education is exallned,
being" defzned as "the sysStematic use of scientific knowledge directed
toward the production of usefiil materials, devices, systeas, or
methods, including design and developuent of prototypes and
processes." Historical antecedents "of present developnent are briefly.
discussed. Contrast is made between the manner in which development
is conducted when reqarded as operating within the boundaries of
educational research and practice and when it is regarded as
operating”within the wider area of scientific knowledge and
technological capacity in general. The contrasts are sade in terms of
dominating paradigms, disciplines, institutions, and time frames. It
is arqued that the current state-of-the-art of Yevelopment in
education justifies a radical restructuring of "the condict of
development, based upon the -effdrts of other developmental
Mterprises (defense, space, and industry). Eleven alternate routes
for .modifying an educational system are described, among thea
administrative organization, authoritative analysis, legzslatlon,
training, and trends. A nuaber of dileammas (e.g.,
independence/dependence, competition/ cooperation) are examined,
vhich must.be accoammodated .in order for effective developlent to take -
place. Finally, several manpower predispositions favorable to
development processes are presented and discussed. (MJB)
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- . ‘. PREFACE

In their work educatoss frequently encounter problems -
instanées in which there is an intention of some sort that cannot
be carried out. These~intentions can be listed in at least six
categorie§: T s

1. The intention to plan for the future, to select goals tor be
accomplished or to modify existing goals. *
2. The, mtention to operate education progrants, to do the
day to day work of the education systém.
- 3. The intention to know the generahzable principles and

. “truths’ on which sound educational work is based. ]

4. The 7t to choose the best alternative(s) when two
\ or more possibilities exist and the situation precludes using
) them all

R 5. The ntention to dp, 1o-carry out educational or related
tasks when the tools or procedures are not available. for

accomplishing the task at the desired level.
6. The ntention to disseminate, to'move information from
one locale to another, from one level to another.

When accomphishment of any of these intentions is blocked, a
problern exists, the resolution of which demands the use of an
appropriate problem solving strategy. :

/

- .

Many people believe that problems related to _’mtentions%
know, to choose, or to do are resolved by the ‘same strategy,
re - Experience ggcumulated in recent years questions that .
belief. Developments in general systems theory lead to the
assertion that, if different functions exist, different strategies for
achieving them are needed. If 2’ “need to know” problem is
‘different from a “need to do” problem, resolVing those problems - .
calls for different strategies or procedures.

The author of thus paper, Richard E, Schuyz, has, as Director

Aruitoxt provided by Eic:




of. SWRL (the Southwest Regional Laboratory for Educational
Research and DeveIOpment), first-hand experience with both
“need to know” problems 4nd “need to do” problems . He
strongly supports the thesss that the deﬁiopment prbtess. the
Strategy for resolving need-to-know’ problems, 1s different from
the research process His \hscusnon of the development. pLogess
should help others to those realizations also, 4 movement quiié”™’
necessary for inore etficient improvement of the toolLand
procedpres needed i educational operations .
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L. Antecedents and Analogs |

Development ineducation 1s usually treated as a new ;

' phenomenor, ,with unyque charactenstics, problems. and poten-~

‘nals It shduld not -be so pewed, for there are losses n

. disassociating 1t from relevant aptecedent and concurrent endeav-

. e 0rs Current and projected development phenomena Jose nothing

end gain a good-deal by admitung to. phenomena that came’ %

N before dnd that coexist Here and throughout the paper the term -
", “development™ s usedfwith the standard reterents of the

- National Sciehce Foundation defimiton (1965) “the systematic ..
) use ot scientific kngwledge directed toward, the production of

. userul matenals, devices. systems™ or methods, mcludihg design -~
and development,of prototy pe and processes ” Several alternative

defmmons,nf-develnpment mn education have been oftered to .

N sty o wider range of phenomena or to 1mvorporate chardcteris- )

s regarded as unique to the educational context  These

dcﬁarture\ from standard usage appedr netpher neccsstary seman-

tically nor desirableinstramentally and afain reflet the tenden- °, -

¢y tosolate educatibn trom the human Mainstream

-
v
-

v &
Antecedents bf Development in Education
2 ' .
" The antecedents of educational development can be traced to \
antiquity, but the history may also be accounted 1n short ofder .
- = Lp untl the last ceptury. the history of edfucational development, , :
» 13 totally accounted for by the history ot educational practice
Materwals, devices, and so on were being produced on the basis of
the scientific nformation thed available But deyelopment was
. conducted as part of the general educational en‘tergnse vt i
. . P ( .
Dunng the twentieth century, researth 1n education came to
have established referents as an enterprise apart from educationaj -
practice Utillizing the methodology of ?he\behamoral sciences,
largely psychology. a darge quantity of education research was
amassed Whether this hiterafure constitutes knowledge 1s modt,
but the research réports did occastohally spawn developm&m‘
acuvity Practitioners also continued to use available knowledge .
- to produce useful .matenals and devices Thus during the last '
- century up unul the mid 1960’s development in. education was _
) - conducted erther within the boundaries of educational research or

.
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. within the-boundaries'of educational practice. e .

Wlthm the {asv decade mcreasmg. atfemlon has been gven to
development in education as ag endeavor warranfing c0n51d
eration apart” from educational research and prgttice But the
gndeavor has been seén as naturally building upon and extendmg
historical antecedents in edu.,anomzl research gnd practice. At the
nisk of heresy charges from colleagues in educational ‘tesearch’ anq

_practice w1th whom # proudly dentify, I am compelled to a

radlcal altemauve perspective. . ‘
Development eductmgn, noy and 1 the future, can best be.

.

" conducted by bteaking sharply with its ustovical antecedents.

Although the hustorical seeds 'of edtcational developmem lie in
educational resgarch and/or pragtice, the seeds do not have within
themselges the wherewithal to‘ provide the rurtirance that will.

. now permit developmem i educaticn to thnve above ground.

Energizing sustenance ean, however, be provided by.experiences
in science and technelogy 1in fields other than education, and 1t 1s
here th we shall -look 1n this paper By breaking throﬁgh 1S ¢
historical shell of educational research and practice, and driving

its roots 1nto broader SClentth and technological knawledge,- ~

educational’ development at this pomnt has 1ts best chances af
flowenshg and propagating in the future.

- Analogs for Dvelopment in Educagion

Since the botanical metaphor has senous 1mp'l1cat10ns for the
tonduct of development in_education, I shall sibstantiate it by
contrasting the manner in which educational development 15

conducted if xegarded as operating within the boundarles of 7w
educational research and practice and the manner in which.it 1s

conducted 1f regarded as operating within boundaries of scientific -

knowledge and technologiéal capacity generally. The contrast will

be made in terms of dominatipg paradlgms disciplines, institu-.

tions, a?ld time frames. - . .

Paradigm Perspectiye M ‘
The contextual paradigm for educational research and practice

has been Mark Hopkins on one ‘end of alog and a student of the

. N -
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other. All manners of charactenstics of students and teachers
have “been 1dentified, conipared, and correlated in an attempt to
enhance the human céactensncs and optimize the human
enterpnise of education In focusing on-the inherently human
aspects of Mark Hopkins and the student, the tnescapable.log on
which they sit has been largely ignored. Asa result the developed
uséful matenals. devices, systes. and methods that charactenze
other facets of modern hfe are not now presem in education

/ ' Despite 1mpressive edifices and embellished interiors, the
t;%ncal school 15 an 1mpovenshed- instructional environment
pared with even the typical home the tlassroom is barren.

The call here 1s not for clutter nor for what educators term’realia

developed 1tems with demonstrated functiondl unhtv In Instruc-

tion rathet than expecting especially creative teachers and
naturally mgenious students to make do wyth items #at have for

the most part benn developed to tulfill other functions The

& “reaching machine’ quest was in retrospect st as umphsm as 1
. ‘househgld machine™ quest would have been.had ‘developmente
for the home been sumlarly viewed, But had the conduct of

“ development for the. home all been restricted to manipulations of
the ougipants thereot the household would not be the sophist-
© cated functional envm)nme'm it 1s today

The product goals of deve]opmcnt i education are in no sense
*nconsistent or incompatible with  the intrinsically  human
Jharactenstics o1 educaiion Peopie are not products, people use

products Educational products, like other products people use,

prowSLe alternatives that human beings may choose to use to

extend their capability By scrupulously maintamning the distiric-

‘ tion between the people involved 1n educational practice and the
. products dénvable through educational development, humahnistic «
_problems are not completely solved, buf they are addressable

_ “within a,human maipstream that includes education rather than

. isolates 1t as an enterpnse demanding unique attention.

.

.

Discipline Perspective
Educational research and practice have traditionally looked to

‘ the behavioral and social sciences for their knowledge base, since
. f : o
i

~

ERI!

A FuiText provided by Eric \

It 1s for a perspective that 1s orentated toward provxdmg )

» . .

*




. y -
M ’ B ¢ - h . '
: o) ’ /A7
- ’ 4 . , , i . ( . R
. . . . M A
. . thete«disciplines are viewed as addfessing the human charac-

. teristics of eduaation. While deveIOpment in education can
, certally draw upon the kn0wledge ‘base of tHese chsmplmes it1s
Jnnecessary and undesirable to restrict its consideration to these
< disciplines  Fields mcIudmg but pot limited to aerospact,
. architecture, business, engineering, and pharmacy hdw assoclated
knowiedge that 1s curremly relevant to devclopment in edicaton
"3nd that can be'expegtud to advance: the staté-of-the-atl 1n the

future - . L

»
- . P

“The relevante of. t}h 1elds just enumerated is by transfer of

. then “structural and Mmanagement strategies at a macio-level rather
thar transfer uf therspersonnel or applications at a micro-lével.

Theag technically orinted fjelds pave been,less self-conscious

and Thus have wnen only modest attention to pdvkll* therr
Mecre-stmategies in A form readily cognizant to persons withip the?

.o feldtor frfnsf"r-qb'c tc other telds ,uch # education Thus the
ol speclalist within thgse fields 15 not now.1n good position

to cor tribute to the u)x.du\_t of development in education #e has
adopted ,rhe view, of cJumtmn as 2 field apart and when
confronting education either ‘has no responmr emulates his
notion oi how a teacher should respond. In erther case he appears

fowlish. . . 7

. . {tis the rQefhodology not the men of aerospace. azﬁ?tecture,'
bu.iness. ergineering, and pharmacy that rendets these Tields ripe
for contributing to development in education at the present time
The prevmling methodology of the behavioral sciences seeks to

': 1solate ehtferences and to cvaluate comparatively. The predispo-

sitions and techniques that follow from behavigral séience
methodology tend to be gl_s\funtnonal in developmerd A counter
methodology seeks to identify commonalities and to evaluate
cybemetically. The predispositions and techmques that follow
from tl‘flS alternative me thodology tend to be hlghly functional 1n
development and are shared 1n common by mtellgcfual endeavors
. w the fields enumerated above. But ‘the typical behavioral.
scientist must suppress strong competing orientations in order to
acquire the “ne#” predispositiSns and techniques. His quest far

N ’ comparative differences in ?beqo‘mena blinds.-him to the syncretic

'3 »
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ch*teristics of the same phenomena. ot v
p ] ) ‘
Institutional Perspéctive” - Do .

. - Educational research and practice have looked to the-higher
educatibh sector fér supportive sustenarkca. The higher education
sector has controlleg the personnel and structure of schools N
’ through certificatio® and acgredithtmn complexes. It has alsg o
. controlled the substanc®of schooling by provldmg the rhetoric, *
paradigms, texts, and research fhat detemune this substance | One
N , need not take a pommn on thee quahty with whu.h these co trols

N umvusuy 18 thp 'mdnpuml h«»me of sence Charlcs Elipt’s

taner research. bt the . individual autonomy ¢ conceptual
- elegance. and “ragme nted specialization charactcrxslf'{, of F
education aré wysted in dnving the development englnr‘ Thts s in
g way suggest that educational developmen\dm a univer}ity
context be proscnibed or thatyresearch elated to evelopgent ih ! .
educauon thould be ;elcgdted to the unwversity. [t is to suggest
that justification for’ educational development actity 1 higher .
educatiog be. research based and that Justlfu,aﬁon for reseqrch
actity n industry be.gducational development-based.

*  American industry has no cuﬁuﬂ%evelopment capability in
< education; there has been no basis of support for‘this capability.
The edudtation market has been relsgated to “publishers,” a small
.- and weak industry..American industry, in general, has been twice - .
burned 1n the last decade in new venture areas in education other
than publishing. Efforts to penetrate educational practicd via

\ teaching machmes and v1a qu:mance contﬁcts did not provc :
v / f‘ . ’
Q 3 P - ’ B
ERIC St ~
e S, T U E



-

»

-

O

ERIC-

A Fuirmext provided by R

* Temporal Perspectiye ,

14 . N P
. ¢
»
.
: " ‘. . \-.
- 6 .

proftable economically or effective professmnally Remnants of .
these two abortive movements Yemain alive today, but the scar

tissue left in their wake is also present. '
*

The industnal sectof has no unique potential for conducting
research in education or for operating schools. It has great unique
;potentml for conducting devglopment in education. This poten-
ual wcludes matters of management capability and socio
teshgical strength that make it ermunently reasomable angd feasible
to lodge educational, development in the future in the ipdustrial
sector of the nation, ,

s

»

Educational research and practice have been motivated elther o
by Blind faith and wfinite patience or by -alleged” crises and\’
nstant  “‘solutions.” These patterns have been, métlected 1n
educational legmlatlon and 1n public 1nformdt10*pemnent 1o
education, But they are melevant to development in education.
While it 15 possiBle to'motivate educational deulopment by bling
fdith and indinite patience, 1t 1s not *necessary to_do so. ‘The
tangible referents for development Outcofmes and the finite
gstimates of development completion dates permit greater speci-,
ficity of motisation ‘thdn blind fath Likewise, 1t 1s possible o\

cast  development 1n/ a solution-to-crists’ mold, but it 15 not
necessary o invent a cnsis te motivate development Develop-
.ment can. indeed. make a contributron to the selution of real
cnses But 4t/ can also contribute outcom®s motivated by the
anticipation of positive potential rather than by the awidanee ok
cnsescreated for that purpose.

* . . .
-
Apart from motivational rationale, both the “?nstar;?inﬁnite”
" and the “‘one-yegr” time frames in wheh educational research

.and Ypractice have been fielded are altogether. unrealistic for
development in education.

In fields other than education a ten-year time frame 1s treated
as the minimum possnble time for fielding a development effort
. from commitment To /gompletlon and a quarter of a century is
not uncommon. Thus may seem like an inordinately long time, !
but it can be confirmed by adding up the years (Bnght 1969).

-

L
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. Assume that a set of concepts can be demonstrated in application
-A.form so that, a development effort may reasonably be ngiated.
“How long wﬂl I ,takofto achfeve a prototype for full scale or

field trial? Ome tg four years? Assume tWo yedrs. Thga how much
longer untl coMmercially saleable products with necessary

adjunets 1 the form of maintenance, user training aids, promo-

tional support, etc. is ready for sale?” One tg four years” Assume

six vears Using these rough assumptiens on the dptimustic basis .

the total tyne is about 10 years' NPw allow for the ‘fact that we
may be lucky in’ shostening gome-vf these phases, b*n are mgré

likely to® have underfstlmated at least one of them. Thém a

15year time spag 1Is a strong probabxhty (p. 38) If You doubt
the applizability of thede parametm ﬁgures for education, check
them agaist the turrent planning frames of educational publish-
ers You will find that ther offepngs for'the late 1970’s 4nd early
1980s are zow d&mmed Notice that the additiong above
started at sthe- mmﬂmt the scope of the development could be
well-enough ﬂpeum;d so that develppment efforg, ‘could be
started. the ‘prior, "am® for mquyy to achieve this lovel of
spectficity was not included and would still, further increase :‘ne
fme span were it acuou,nted for : -

o~ “»
. * (8 -

It has been a popular pastumne in both educational res;arch and_

practice to despair over the time interval between the invention

* of 2 conceft md its reflection an prevailing practice. But this
despanr has produced only hand waving or wrnging. What is not,

recognized 1s that 1t 1s ot the gap that 15 unique to education.
buf the eftort that aclrieves successive waves -to change the
definition of the gap. .General convention (Kuhgn, 196”) recog:

Tnizeq these Successive \4aves that change the nature of the gap 3s

scentafic and technolagl “progress.” It, 1s this absence of
change in the nature of the gap between thought ang practice
tht has uniquely charactefized education, not the gap per se.

Coda N ’ -
" If development in educaqon is.viewed in terms of one petson
(looking like hundreds ofumversuy professors and their graduateg,
students or like mjllions of individual teachers working in,
1solatron) and in terms of thousands™of dollars for a few years
(lookmg like a research pro_]ett or like an avocannal purs'!'m) lt

i
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v




r

' can be dismussed aS inconseguential. There 1& no way that the
. conduct of dgvelopment neducation can immediately match' the
spphistication of development 1n other areas where the develop- .
ment endegvor 1s currently estabhished and valued. However. it1s
in these dreas rather than in eduwnonal’reseauh or practice ffiat :
re‘evanr anglogs are to be tovmd < o '

v The current stateZot- he-art of - developmem m educati
Jwtities 3 view 6 Jts condhictun terms of m anaged pcrson

. » (leokirg bke wdustriat R&D organi ationsy and

. . several muthon dollars for several” years (luokmg like small
r2oures pembuunents t) development i ateas other thm

., edeaiior)  Elaborotion and defence of this conteation will
, motvate the jemdinder ofthepaper An Lle"ﬂﬂt 1ndlys,xs of the .

- yecrdents forwhe radic b res wucing of e Held that 1s being
S i ed for bére hos been presemted By Ple {1970) " - . ’

- -—

h Sany

: - IL Strustures and Systems ] ) ,
. . s . .
/ LN " 1o
L

Kovnal ettraoturme of the conduct of deévelapiient does ot
demand or ey entber uatette.ed enpansicn of Tachvity o

' ) Jleten, apprasa fpete nues 1 does requtre o paradigm that .

. provides @ oothipeehenave stiucture fof the endeavo; Paradigrs
aowing out ot cducy u,.u. teseardh or pracige cghagu cluﬁi&
ot N-oones of acadenue dwee lPilr‘ . human artobutes , demographic e
divsions, ard so un, do net B e de\cl«.\pn”m ehideavor und
fead Yo grae 1 stortion amd midn terpretation when applied to the
Loy dnlemeLrt "ontc\z Nevther, are nmuopamdlgn,\.s tha? use
catageries of resedrch diffusion. dissemination,evaluation. and so”
onany motd weful Prespective of théir ments o1 *deficiend tes - .
fur other purposes, these categories Heg the 1ssue of structure for .
the conduct of development’ Finally, n eluninating structural, -
¢ contenders, we an discard muniparadighs of the dwelnpmem
method that pse cafegories of design, engineer, test, iterate, and -~
so on. Like paradigms of the scientific method, these nunipara: .
. digms prove dsetul 1f -treated’ as background bouerplate but are -
¢ dangerous 1f believed as trustworthy templites for action.
. % v ) . o Sy
. What does this leave? Fortunately, the shelves .are not bare, -
The goods have been delivered' by structures growmg out of the

3 "
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conduct of development 1n societal enterprises other than
educatron The best-documented expenence.denves from defense

4and space deve]oprﬁent The public information™ aspects of *

defense and space have subordmnated the interpersonal and
‘managemént aspects. of these 8nterprises to hardware that can
eastly be photographed and simply depicted 1n a form #nienable
to the papular media However, after cutting below this press
_image 1t becomes clear that all ot the people problems that are

N s
tound worrysome n development i education are also present m o

space und defenye development They have simply received less
smphasts Massiles are not men but managergent structures are
management structures and people are pe 1n development
whérever 1t 15 conducted This uhdcmmphﬁca on fs offered not
o support but to mtroduee thesparudigms to be presented The
paradrams are cotfered as tlustratve alternatives rather than s
definitne xm'perdt;y:x A turther experar etin Jevelopment in
education & gamed 4 moere switahle paradigm will no dowbt be
produced  But tujure action nead not be 4 bootstrap cttort
Davelopinent n uﬁ)‘%ﬁtwn may proceed by “vanding op the
structures of glants who have com betore

3

-4

DOD-Borrowed Paradigm . '

Tabie | adhipted from d survey of DOD citggornies presented
by Glerran (1967) Glennan's category stpns are paruaphrased
and freely adapted to retloct and incerporate d)inmtwe charad
Tgrtioy of eduadiion A bnef descintion of ealll category K
tollowed by seugested prerequasite enterra tor effort imtiation
that define the boundaries of each category Thus paradigm has
weveral things gotng tor it First 1t pemuts coneurrent coordinate
activity  that successively reduces the uncertainty 1nherent 1n

develupnfent Second, 1t Fedges the nsks encotintered it contrac-

tng tor the total procurement at one time, promotes réasonable

competition withim each categoy, and guides 'the anticipatory
expeggations ot all parties involved. Third, it permuts a healthy
range of contractor speculizations with sufficient differentiation
and stabihity and with reasomable redyndancy to span the full’
develoghment tife frame Other advantages and implications
could be cited, but | shall resist further embellishment, since the
purpose 1s only to set forth the paradigm '
. » . ’

. NASA-Borrowed Paradigm .
Tablé 2 1s adapted from an impressivé analysis of management
style and cfgamzatmn structure presented by Sayles and Chandler

’ . J
: 1.

’
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CATEGORIES FOR AN R&D MANAGEMENT
STRUCTURE JN EDUCATION

’ Research includes all efforts directed toward increased knowl-

edge of natural phenomena and environment and toward
solutions to problems in the physical. behavioral. and social
sciences By definition, “research” includes, all basic research
in addition to applied research direc ‘toward expanding
knowledge 1n various scientific argas It does not include
time-onented investigations and devélopments.

]

Effort initidtion criteria -
I The utility of the potential outcomes of the research 1s

high

2 Jhe scientific ontechnological domain 1s judged to be ripe .

for exploration -
3. Talented scholars and scientists are available or recruit-
able

tgploratory development 1ncludes all efforts to resolve
specific problems short of major development projects. These
efforts may vary from fundamental applied research to
sophisticated experimental prototypes study, programming, *
and planning efforts The dominant characteristic of this
categqry of effort is that 1t is pointed toward specific problem
areas, with a view toward developing and evaluating the

feasibility and Mgracticability - of -proposed solutions and

determining their parameters. -~

Effort initiation criferia: | .

1. The technical feasibility of a promusing model 1s upcertain
and warrants-further investigation, or

2. A requirement for a prototype or component can be
Lspecified with sufficient precision to permit further effort

. to.refine the specifications, or \
. b i 'S
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Table 1

. %y Experimentation 1s required to investigate the parameters
of performance limuit of a prototype or component of a
o wslibsy stentror ' i
’ 4. The effort‘;pvolves“the testing of a model preparatory to
- ~the” development of a prototype or component of a
. §ubsystem and the technology for such effort is available.
. . ad B
[11. Advanced development includes all efforts that have pro-
. gre the development of systems for ggrimpnta] or
* operational tests. Advanced development 1s cfraracterized by
line-ttem projects, normally nvolving systems designed. for
test or experunentation as opposed to thos¢ designed and
constructed for operationa] educational use. The major
distinction is 1n terihs of readiness for use.

-

»

>t

s eHort initiation criterra:

. l. A promusing exploitable technology is available and the
b priority or magnitude of the effort 1s too preat to warrant
consideration as exploratory development, or the fature
of the effort is such that more extensive management, js

. reag¥nable under an exploTato elopment effort.

2. Prumdsily development sather fhan experimental effort is
required..apd the technology need is sufficiently i hand.

3. The .system #nd performance objectives have been de-

fined. . .
.4 The best technicl approaches have been selected. .
P Y 5! A (rade.off analysis of alternative .system configurations

has been made.
6. The cost effectiveness ‘of the proposed item has been

. effectiveness of extant items." .
7. Gost and sghedule estimates are credible and acceptable.
¢ 1: -

AV. Operating program development includes efforts directed
toward the ful] development, engmneering, and testing of all of

. the essential syster§, support programs, vehicles, materials,
* . - and_ procedures that have been demonstrated ready for
. installation and operational use. -

. ' %

requirgll to insure continuity or rcost control than 1¥——

detefinined to be favorable in relationship to the cost

S
prag
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Effort initiation criteria:
¢ . -
h 1. .Primarily system articulation rether than system develop-
ment effort is required, and the technology needed is e

sufficiently in hand .
2. The operating environment ‘and performanee envelopes’
~  areedefined. 3

-*
3. The best technical approaches have been selected
< 4. A thorough trade-off analysis of alternative program > .
o ‘configurations has been made
p - 5‘ The cost effectiveness of the proposed 6r0gram has ‘beene,
- '/ determin®d to be favorabé in relationship 1o the cost
~ ’ effectiveness of competing potential programs.
"+ 6 Cost and “schedule estimates are credrble and acceptable
. O [nsrallanon/opuanon The category subsumes operatrng edst
. evaluatidn, prodqenon -marketing. installation, and operatian.
Operation 1s relevant to R&D.only to the extent that it
reflects such postanstallation activity as the setting of
standards over time - "
.. L " ‘)." do. .
Effort initiation criteria: . ; iy
. 1 All systems involved 1n a new operating program are,
available-or a firm availability date can be projected. .
. * 2 The cost effectiveness of installing the new program has
: ) been determined to be favorable when compared with .
that of current operating programs .
* L]
- 1]
; .
3
| L
|
“ * -
pm . .
| .
l \‘1 1 ’ .
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. . Table 2 ‘ B '
Q PHASED DEClSlON POINTS FOR THE CONDUCT OF DEVELOPMENT lN EDUCATION .
Phase Objectives + Agency . Contractor
A. Preliminary Ana]ysis) Analysis of alternate Primarily an in-hofise Support role for study ]
- ) : overall approaches and " effort contractors (FP or CPFF .

LAl

L JE
B. Definiffon a

C. Design

’
4

D. Develgpment

concepts

Selection of\pfie of

several approdches
for further defifution
and eventual devefopment

_if this seerngadvisable;

effort may be cut off here

Defiriition of dem
the approach selectey 1n
Phase B

Final Ele'mgn, development

and testing

>,

]

An analysis role

N

Integration and
validation of
Contractor data

Monitoring and review
functions

s,
»

, ofor m

contract); need not be,

. cap'alile'of Phase B;C, or D.

Study contractors develop
information (FP or CPFF

* contract); not acompetition

for Phase D contract. . v

-

Major portions of work are |

scontractor conducted (CPFF or

ylcem.gw contract); generally .
prime contractors ‘A
selected, only firms capable of
perforrﬁing through Phase D are

eligible since Phase C provides .
competitton for Phase D. ’

Major portion of work is =
gontractor conducted, restricted”

to Phase C contractors except .

in unusual cases, one prime
contraotor (incentive contract)
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(1971) that re;lles heaytly on NASA*expenence
Thc mform:mon 1n Table 2 1s given only.n¢cidental t:eatment
‘ bv Sayles End Chandler and 1s not the basis for’my praise of their
book. .. offer .the paradigm to show an alternatlve f0rmulat10n
that happens to be comi tiblé¢ with the structure 1n Table 1 and
thgt presents additional facets of the endeavor, such as the
appropriate diffetentiation of ,agency«contracmr responsibility
and type of cohtract If the pargdigm were to serye no function
Other than to provide a contrast with the erstwhile “procurément
practices”, of USQE to wnite RFPs for R&D. based on the pet
potians of agency staff at _expenditure levels of whatever the
could $cfounge out of annual appropriationy residuals, 1t wou!
serve a useful pugposer But the Table implies more than this In
. elegant simplicity 1t quietly. structures the Tesolution of complex
‘3|, sccro-technical ssues that, 1n educagton have generated nothing
more than heat in skirnushes surrounding “free competition,™
‘*fedéral comrol “aytonomy and independence.” “public and
. private.” and »0 on Agam I shall resist further embelhshment of
these demdem!a . . ,

¥
* - Both of the fogegoing: structures are charactenized by (1)
‘ t'ncrememal acquisttion, basetdl on a sequence of decision*points
and a su;;es;wn of devslopmen-t phases and (2 )pronounced
austerity 1n the early phases of development TPerry. 1972) Tt naay*
fbe professionally 1mpoliic to adVOLdIC gustenty of any sort in’
\this present season of finahcial adversrty for deyelopmcn! n
. feducation I have no aspirgtion to outslash the budget slashers
he austenity being advocated 1s structural. not financial: It 15
otfered as.an alternative, tor the present amarchy that imposes
- austenty. controls late rather than "early in developmens This

agarchy 1s exemplified 1n_the erstwhile USOE practice of laissez
competition -

tdire de\'elopme‘nt'followcd by a cou.my fair”
apiong “product” entries vying for NCEC-sponsored *“‘dissermna-
tjon™ prl&\ with the ;uq*zes supplied by the higher edutation and
sthool communides and the fairground operzned by. ETS under
ontract to NCEC The “courty fai” strategem  would be
jeopsistént with the Jargest national resoyrees 1mag1nable fot
evejopment in education The decreaSmg,austerlty strategem 1s
perable with fhe nptlondl.resources presently avgilable for
evelopmentineducation .

“Austere imtial development ts an important element 1n any

o

a~




{ . ’ . .
L .. Table3d . .

- OBJEETIVES-BASED R&D CATEGORIES .

7 Suppott of. Exignng Business Research - Thus research is that
conducted in direct support of the given company’s existing - .
business to maintain or improve 1ts profitability’,and to improve

. its socjal acceptance. It is condyucted to retain or increase market -, *®

share by introducing new prodycts, by improving the quahty of

. existilg products, by decreasing the cost of manufacture, or by
préventing excessive increases in cost of manufacture., by extend-

g the marke. of existing products into new applications, by

"enhancing safety, reducing pollutron o- in other ways improving,

product or market acceptance. . .

- Exploratory Research - Explotatory research is thatt research ~
performed for the purpose of advancin knowledge of phenom-
ena ok general company 1ntegst and afgo for finding major new
high nsk business projects 1t5s usually 1&g range in nature but

. may include literature searches, laboratory scouting experiments, *
prelimunary application and engineenng studies, and prejiminary
economic evatuation A new product, process, or service 15 in
view, but the work, by defirfition, remains exgloratory research”
until a product or process obJectrve is established. -
New High 133' Business Project Research _New high risk business
project research is that conducted WitH the intention of develop-
ing a product, process, or market in which the sponsoring
company has no direct manufacturing or market experience, or -
. both. It includes those projects which involve a diversification or *
a totally new way of accomplishing an importapt function. It is
_high* risk in nature This research may result from the successful
accomplishment of exploratory research or may be*a new
program related to otherwise acquired technology. It can include

. . all the technical categories of work associated with research and

. development o

.ERIC. . et o
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. Route’
Adsainistrative
ganization\
Aut@or‘tgtive
Analysis
‘ Developme‘nt
R
Evduaﬁm

Judicial
Rulin}

Legislation

+

’ . Table 4 ‘ )
ALTERNATIVE ROUTES FOR MODI mNt\AN EDUCATI'.ONAL SYSTEM ) o
. . ‘" - . Effect Dependent >

. Examples
Experimental schools
Storefront schools_
Day care csnters
Ke}*Cc;mmi!s(gn Teports
Levienreport =, . -
California Master Plan

Sesame Street |
SWRL Kindergarten
Program -
PLATO

EEO survey
National Assessient

- State Tebting Programs\

Supren;e Court;uhng
Circuit Court ruling
State Court ruling * *

Fedefil law
*State law

Prerequisite

Defined workable structure -Institutional

1]

Development te.ch'rllol'ogy. 'Developed system. Quality of development *

/

Evaluation technolqu’. .

- -

- \ A
Statute and claim

Legislative majority. « - .

’
'

.Statutes v

Upon,
. Institutiohal leadership

Vehicle

'
-

orgahization

‘Aﬁa!y§ts ard commussion Repért and.publicity. Public acceptance ang

executive mterpretation

.

Evidence and \
.recommendations

N

!

Report-of findings ,

L

Court order Legjsiative and
_exgcutive peaction
e

_Executive enforcement’




Route
’ Media

.

Personal
‘Service

\ Technique

]

Training

Trend

. -

LY *
% ar'.. ,.,‘l "
.

.

Q
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! w Examples
«  CableTV |
Lompufter sys_tgrﬁs
Audo cassettes

.. Edu;;atl‘on extension

" agent
Management constrltant
Psychotherapist

Micro-teaching,

Busing

Finance formulas *
L

Tea‘chcr education
Graduate fellowships
AI;’.RA presessions

®areer education \g
Preschool educatu‘

Open schoolingy

e

.

Prerequisite
Medium and message

.

Table 4

Reliable defined 4
procedures

Training system

.

lultiple convergent
eterminants

Knowledge-embedded-in-
Jndividual and
receptive cher®”

_ Venicle
Hardware-software

Interpersonal
relations -
1

Mediafor
transmission

Instruction

. Disjointed’
incrementalism,

v

e

L]
Effect Dependent
Upon
System quality

14

Individual expertise

. n

Technique and medium

-
.

Instructpr and materials

o

Continuity of
determinants
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incremental acquisition strategy....During development the desir-
‘ed product 15 information, and only information. Hardware is
‘merely a means of acquinng the information needed to proceed
to another phase.. lrrelevant information 1s mevitably expensive
ard frequently worthless 1t 1s unhkely, for instange, that .
¢ consunption rates and matntenance requirements can be accu-

«  rately calculated before test artfcles- are in hind and test

exvperierice has been accurnulated Making such calculations 1s
. costly” Acting on them before they can be validated 1s very
" costly” (Perny,, 1972, p. 358).

Industry-borrowed Paradigm - ' N
The notions of purposive pha:mu n R&D are not restricted to
* public R&D enterpnses Table 3 <hows
definttions recommended by thé Commuttee on Research Defini-
tions ot the Industnial Research Institute (Brown. 1972). The
Commuee * did not find 11 helpful to classify R&D by how 1t 15
“done (fundarhental, bastc, apphed), or by where 1t 1¥ done
(central labs, dwistonalMutposts. sdmi-works, on the bench); or
by whefber the research is product or-process or‘ned They
: xound 1t most helpful to clasufy the research on the basss of, why
was done” (p 56) By substituting educational for business
- referems the tabled categones appear readily generalizable to
dcﬁc!opmcnt in eduation

»

N\
Sysxem Modification Alternatives R
The paradigm in Table 4 di enswna]izes allerrétlve routes for
mod:tying an educational S stem. Several imglichtions may be
drawrn from the array

Fust, the array ind.cates that 1t 1s pnssible to strﬁctgre the
management.of educational change independent of refererices to
categonies of, students, teachers, disciplines, and methods It 1s
quite teasible to use multiple descriptors to characterize any
modification effort, but excluding descriptors appropriate to a
given eftort 1n deference to descnptors appropnate for the
management of another enterprise 1s indefensible

8econd, the array encourages an opga and pluralistic approach
to educational change It recogmzes”development as one of
several feasible routes. Each route has unique strengths and
paotentials, and none 1s without 1ts constraints and weatnesses. It
is inapproprate to subsume all the routes under the rubric

Q ' D N | :
. . S

classifications and -

o




, Table 5* !
i ' " ESTIMATED! COST FOR 1
\ EDUCATIONAL INNOVATIONS

v

: (.

@ - .\

Type of Innovation ' Cost Delivery Time
- . . , ‘ ’
Major Curriculum PfOJects,(suEh' - Ty .
as BSCS, new-math;etc.) 10-15M 5 -7yrs.
New Innovations 1n Media and . \ s |

Technology (such as Sesame < .
Street, Computer Assisted, -
Instruction) A VT 10-15M 3.5yrs

vy New Efforts at Assessment - ' ’ . R
Accountability (National * .
Assessment Program, Beimont

-

Project) : 15-20M 8-10yrs.
An Experimental School M 5 yrs,
Magor Studies in i < .
Financial Réform - 5M . 3.5y,

. P
Training One Hundred . «
Senior‘Researchers 6M . 4-5Syrs.

P

. 9
. \ 4

1Estimfites provided fr;om National Center for ﬁducauonal
Reseagth and Development, Office ofEducation.»
y vt )
© *Excerpt from Testimony before House Select Subtommittee on
Ediication by James J. Gallagher, February 18, 1971

{
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“development,” as USOE has done In the past, since differential
treatment 15 1n order for each The array recognizes that there are
several Ways ta skin a cat, and that each way has 1ts dmlmnve
fuatares,” Gribbing the \h%p end of the knife with' both hands
dealﬁg drtficulty because 11 fails to rcspekt the distinctive teatures

tthat route Tlhpoleaee tor the crude metaphor, but it aptly
enpresses the ciumsy ;horts at educationa) system modication
tat dot the pass

*

Third the slphabenic i prdering of the alternatives indicates
ihat they e u»n‘nlerwmv\ rather than competitive, coordinate
rather than hrerarchical A popular gamesmenship ploy in recent -
Veu- s 'ocen ¢ disparage all routes excepy the one being
pr mvted 2y Cmunor tmk'-rmg" Mcontrbt to the giet oot
venellt pn,mh‘d ™ the route bereg advocated  As a matter of
fact, i IS unneee i\ar\ "t select one toute as hest™ sinee 1t s
Possl \le vopursde concurrent routes al no INCrease 11 °cost tos

cducarof fach route hJS unigite but complementary strengths

1dopotentab, aod fore 1w mthnut‘xlx constraints and limuta-”

1073 ) N , ! -

Fewth the arfay provides a hasis tor parametric estivates ol
4 Loreseurees qeguired to pussue eftorts along each ot the routes
Projert expenience permits the asaiznmeat of tune Tnd cost -
estirnates ty cttoris within everul of these categories Table 5.
addeev s thes pont | do not vouch tor the precise accuracy of
tic e ostunates since my own ostanates differ, give of take 1 few
ni'hon and 4 tew years s my understanding that more refined
wady ot parameinie etfort boundares were prepared in connec-
tonewith NE planning, But so tar as T know this %tudy has not
been mader public My pomt 1 that the state-of-the-art does
permut sach parametnic estumates and that development in
education m the future need not be planned and fielded
wnorance ot such estimates Parametric estunates may also be
applied to the costs of creating the nstitutiopal capability
required to provide the prerequisites for pursuing each route.

.

Frnally, the array suggests differential repulatory cnmterna
appropnate, to guide efforts along the vartous routes. The
establishment of regulatory critenna 1s a traditional arena for
healthy focused cooperation between a governmental agency and «
allied professional associations, Had NCERD officials and AERA
members, for example, conjointly devoted half the attention to

. 2u

v
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defining and legitimizing th criteria for development ouicomes
that they directed toward evaluating and legitimizing ‘the evalua-
tion of development efforts in the total absence of such criteria,
both the state-of-thé-art of development in education and th¥
public would have Been better serveld. In their zeal to “win one
for old OE,” NCERD consistently vacillated between a “We’ll
solve all your problems,” and “Don’t bring a/ny of your proBlems
to us.” position with 1ts development contractors. This orienta-
tion totally"abrograted the regulatery mechamusms that have.
traditionally proved successful 1n other areas of federal govern-

, ment A.federal agency runs a high nsk in medghng directly

. contractor affwrs It sfiooths out problems by c(tabllshmg firm

' regulatory boundares within witich contractors may operate 1n
, the tnterests ol all parties «.onccr'ned. R )

s

Il Managenient And Manpower '
. . Ce ManagqménLCun“dem(‘ions M

“Managen-ént34> a nusty word both i many quarters of
aeadermia whc_'r'(\/ cornotauone « f regrnentatyom ase abhorred
dap Fudliy gudiees of gu»ﬁ!;u;z&’l\g wieie 1y vonn stations of
omtel are feared However, vunagemant o inhererd - the
condict of develpment, and s pejoratnve ceunotations can be

~avorded by expliat acton toward this end Such acticn mvolves
addiewing and aceorunodaung ddemma that inherently aftect all
persons, involved in 2 developiient eftort These rejate to such
matiers as * ,
Precision - Ambiguity
‘ ) Independence - Dependence
Competition - Cooperation
. Refinement - Completion
£ 1&g - Marginalizing -

“

AY

Classically. the terms on the left have been constdered to be
the preferrgd choices Howvever, the terms on the night, 1n reality,
come closer to a reasonable resolution. There are no magic rules
for handling these mandgement matters, any mofe than there are
for handiing other matters of development. .
Literatiire on the above topics is sparse. Derek Price (1970)

s has pomnted out that' technology, in general, tends to be

- .
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papyrophobic in contrast to the papyrocentric concerns of
* scienc These. tendencies appear to result from determinants of
personal property rather than jntellect.
N .

' bf you want to make capital out of technologrcal drscoveryc
(w%er.ber the discovery be individually or institutionally referenc-
ed). the last thing you want 1s that open publication that °
determines, private property for the sciences” (p.8). It 1s
posstble, however, by borrowrng hquly from Sayles and

* " Chandler{(1971) to at.lgt sketch the boundaries of the apparent

~ ~ paradoxes (Pa‘ge number citations wrthout name references,in’the .
text befow are to their bdok ) Resolvmg the paradoxes f?one of
the yfiflectually eiciting aspecﬂof developmen( remaining for .

[~~~ the" Mghire. The pursuit of develNpment 1n education should
dehiberately contribute to this reso]ut on. . N
Precision-Ambiguity .

“There 1s a sharp contrast.between the pracision of specifica-
tror. and recordkeeping 1n high-technology projects and the
managenal progess assoctated with their eftective pursuit The
« latter 15 characterized by a highly fluid. rerative, and seemingly
imprecise series of activities that require a high degree of personal .
interaction (p 225).” The classical ideal of manageniegt that has
for adecade bee,n recognized as nawe(Braybrooke and Lindblom,
1963) includes 2 M.l ofrmlestones convergigg on the attainment
. . of a precise snlution to a problem that was specmed with pristine
clanty prior to beginning the effort . Never ‘iwas so, and never -
‘twill be 1n development 1n education or n any other field

“In traditional management theory adfninistrators are expec-
ted to cotlect and weigh facts and probabulities, make an optional .
. deciston, and see that it 1s carried out In large-scale de;é}opmen(
projects, a clear sequence of action is not possible because of
therr extegded duration, the many technical unknowns, the
- changing balance of power among interest' groups, the connnudl
) discovery of new ‘facts! and constantly changing constraints and )
pressures....It is assumed that the problems are simply’ and .
™+ . dueetly solved by ratibnal analysis when, in fact, a great deal of
. . interplay and negotiatiorr may be necessary" (pp- 7-8). )
: A development_ effort that is conducted as a mechanical
~ ¢ completion of milestones will either trivially advange the state.

- N -
Aruitoxt provided by Eic: - .
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of-the-art or intellectually misrepresent the- complexity of its
operations.

“Modern development programs' have hfe histories filled with

.unanticipated crises, unpredicted barriers and impediments. What

appear to be reasonable designs, given prior knowledge and
experience, turn out to have neglected some small, crucial factor,~
and some subpart... fails to work, This, in tufn, means that the
sﬁbsys(e.m may have to be redesigned to ‘work around’ the
problem, which,’in turn, affects other subsystems and the larger
system....These complex technical endeavors....require not less
but more human ingenuity, improvisation, and negotiation than
old-style business and government organizations™ (pp. 10 and 16).

N - 1

. L 4

Independerice-Dependence Py

“A major paradox.. 1s that effectiveness in development
programs requires a high order of responsible autonomy and the
opportunity to innovate and even to change plans. But large scale
projects... also require unbelievably precise mtegratlon and coor-
dination among the parts. ..Thus a wide array of intellectual and
economic commitments must be sunultﬁneously focused on a
very explicit task without destroying the motivations that release
energy and commtment” (pp. § 6).

« The American society, historically and now, has placed a high
value on independence. This,’tradition demvands that both
yndividuals and 1nstitutions be officially recognized as *‘indepen-
dent.” However, a mussion orientation introduces constraints on

all payties contributing to the mission. .

" A mission orientation....clearly 1s not consistent with aliteral
interpretation” of the ‘independent contractor’ concept. [All
parties] must be able to act in concert to be immediately

- responsive to a program’s needs. A certain degree of separation

from external pressures thimlght prematurely abort potentially
signifi¢ant advances is also required. Thus, the development group
needs’ a working arrangement that will insulate it from its
renvironment, and a monopoly or near-monopoly of certain
relatlonships is one way of achieving this goal. To get on with the
job, the sponsoring agency is almost forced jq. make itself the
central figuge-in a closely knit group of orgghizations, insulated
from external pressures-from the envirofment--and therefore
dependent upon the sponsor..To secure this relationship, the

, .

~



LRIC-

.

24 .
sponsor 1s obliged to provide upusual guarantees as protection
against risk, such as compensation foflésgsl;s that may be incurred
[with] approaches that show ~promise but eventualy prove.
unfeasible Management o£ Is style of relationship 1s of special
significance becluse 1t 18’ by no means hmted to advanced
technologies. In the future we can expect a much greater use of
mussion-ortented aggregations composed of a sponsoring agency
and a dnerse group of satelliies who have banded together to
achieve a major soclal or economie goal™ (p 71) .
- . B

Such mterdependence includes profit making, as well as public
vrganizations and indwviduals, as well as tnptitutions  Interdepen-
dence has never been stiongly pursued i development 1n - .
education since 1t has#een viewed as a retlection of weakness
rather than strength  An’ oppoesite view appears to best forward
borh ¢ muission cnentation and a deve'vpmentventerprise A
norgnant anecdotal slfustration of this point is NYE™s curt referral ™
ol 1ty contractors to the sma't Business Adminisiration for loan”
assistancs M ocentrast to the elaborate ageney efforts that led to
arranang tederal grarentee tor the $250 muthon Locklieed loan

Myters of ndependeicy-dependency are often®iewed
amtatérally mvolving individuals or mstitutions other than the
sponsot but the eftects are rgeiprocal A sponsor that disdains all
mterdependercy relanonships 1 tsell totally dependent upon
others, 10 forwarding 1ty nteresgs <xternaily. This dcpendcmy
typified NCFRD and 1ts predecessors in U SOE
Competition-Cooperation J .

This ddemma 15 _losely allied to that of independence-
sdependence .Both ¢ompetition and cooperation are egch useful
mechamisms for enchancing excellence. The decommodation of -
the .ncompatibilities of the two mechanisms appears to ke 1n a .
self-forcing, self-enforcing system “To achieve this goal, a
pressure system must be devised that will funcubn to correct
significant errors and prevent major distortigns from arising ™
Relying heavily on indirect means, management provides pressire
in the nght direction so that most of the time the sygem will be
brought back to its.onginal course. Management of large-scale
endeavors essentially involves the skillful creation of such a
pressure system” (p.104).. )

. . f/
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The system envisioned 1s still an aspiration rather than a reality
.n any field of development. Techniques toward this end i
éducational development-that have proved useful in practice are
described in Schutz (1972).

Refinement-Completion

Research work, like woman’s work 15 riever done. Develop
ment work must be treated ag complete at the earliest sgtting sun,
although 1t 1s (lear that 1t could be extended and refined to good
effect for a much longer peniod. “Letting go™ of a piece of work
1s-one of the most diffieult things for a novice 1n development to
learn how to do gracefully. The tricks of thertrade known to me
are descnbed elsewhere (Schutz 1970 a and b). but there is no
“single best” resolution. L

“The complex intermeshing of suientific needs. engineering
requiremeMs, budgetary hmutations, organizational constraints,
and personal goals.ana values almost ensures that project

“decisions will involve a cothplex of trade-offs agnong mfny

different gains and a variety of losses. Expenenced and krowl-
edgeable participants cannot ehminate the need for trade-offs,
but they can app‘roach thesbargaining with a realistic evaluation
of the pos?ible outconres” (p. 64),

E ffecting-Marginalizing

Even economsts tend to prefer direct effects over marginal .
accomphshments when there 1s a choice between the two modes
{Charlesworth, 1972) In developmenf: marginalizing is often
more efficient as well as rhore effective than direct manipulating

Development efforts 1n education are simply too complex to
be handled -by one individual in a hands-on, doat-yourself
fashion. The development specialist “acts the role of a margin-
alist. He widens or narrows limits, adds or substracts weights
‘vhere trade-offs are to be made, speeds up or slows down actions,
increases the émphasis on some activities and decreases the
emphasis on others” (p 209). He finds that “there 1s often not a
precise, rational solution to most questions, rather the answer is a
product of flexible- give-and-take” (p. 215) He “stnves constantly

te
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to keep an appropriate balance m relative effort for what are
always somewhat conflictihg -pbjectives and to avoid the usual _—
degredations by which high hopes are dashed on the rocks of

‘realistic solutions’... The process thus becomes a kind of contin--

uous test of the perSpicacity, alertness, and ommiscience of those .
involved 1n the project. As such, it provides very useful feedback
to the manager, perhaps much more useful than the data provided
by traditional appraisal mechanisms” (pp. 216-217)

, . ’

Manpower Considerations

Consideration$ ‘of manpower have been postponed to this .
point, not because human resources are incidental to develop-
ment in education, nor bgcause quah‘ﬁed persons are available in  ° ¢
good supply Neither could be much further from ghe case
(Levien, 1971) However, unlke the conduct of_ resedrch, the
integrated group rather than the isolafedTndiidual is the .
reasonable umit for considering the condutt ot development This
does not reduce #e importance of the irdividual in any
development enterprise. [t simply requires greater attention Lo
insuring an-environment that wul make 1t/ possible for each -
indwvidual 1nvplved 1n the conduct of development to be . -
professionally productive and personally satisfied .

¢

¢
»
It 15 thusinapprqpnate to impute the attrfbutes of a researcher
to create a “developer” role Some persons have assigned the term ‘

“educational &developer” to themselves or their students. How- * -
ever, a one-man “developer’ will be superficially trained and will- ‘
operate superfitially. The conduct of developmgnt in education
requires highly competent specialists, not prima donna general-

ists Now, and lkely forever, personnel qualified as journeymen
contributors to development 1n education are likely to be trained

and to identify themselves as discipline specialists rather than as
“developers L,

The ‘temptation to anthropomorphize absfractions such as
“development™ and “evaluation” into “developer” and “evalua-
tor” has been, however, compellingly popular University training
programs for ‘“‘educational developers’ have been established, and
trgining materials for such programs have been solicited and
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contracted for by USOE. <These programs and materials can do
‘ittle ~at présent than to communicate irrelevant dogma and
obsolete technology regarding development in education. /

. .

The techmical sophustication of devélopment in educatign is
still so primitive, but 1s advancing so rapidly, that 1t appears both
premature and inadvisable o attempt to pack 1t into degree
programs. Books (e g Bakegg and Schutz, 1971, 1972) are feasible,
and courses are, pefhaps; reasonable, but any additional acidemic
trappings ar» empty pretense.

¢

&

The methodological and substantive competence of graduates
sof prevalng bachelors, masters, and doctoral level pro’grams is
quite a(fequate for development efforts The deficiencies in the
“traning recenved by these individuals relevant to development in
cdpceation are not 1n methodelogy o1 substance. The deficiencles
‘pertain to personal and discipline aftitudes inculcated by aca-
Jemic trathing that forward research contrnibutions, but impede
development contributions.

Fry (i972) has conveniently summarized the attitudinal
dispositions that must be adjusted 1n moving from the university
laboratory to the development laboratory.

* 1. "The technical sophistication of a concept is no guarantee
of 1ts commerical success.” In the unversity laboratory, the:
cleverer the idea, the more attention 1t 1s likely to receive. In the
development laboratory, the goal 15 the quickest, most direct,
most simple, least expensive means of reliably a,cc0mpllshmg
-desired functions, technical soplustication s. at best a means
toward this eng Comeptua] complexity usually leaas away from
the goal
. “The work of a development Iabomtory IS creative and
; synthenc. "’ [t 1s the creative Synthesizer rather than the critical
kibbitzer who forwards the work of a development laboratory.
“Anyone with reasonable intelligence can do a good job of
choosing between alternatives for objectives. The valuable man is
the one who defines the need for a new activity, or who realizes
that a certain characteristic of a product, which was brought to
the present level only with apparently great difﬁ.culty, 1s in fact, .

3
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3 “Work in the development laboratory s frequently empir-
wcal Mmanipulation of highly complex and poorly understood
systems.”" The plea. “We don’t yet know enough,” begs the
development question, as do simphfied model systemns abstracted
from the real or natural system of interest kn the dgk, lopment
laburatory . personnel are perforce dealing with a whole pr¥cess n
1ts fuil cémple\ny. whose mechanism is not fully underStood and
whose vanables are wconipletely defined. Moreover they are
asKed 10 affect changes 1n a relative]ly short time

+ “Work n the development laboratory s largely a group
gegvity " Thas pomt has been .elaborated earlier “Ifi the
devel.pment labogatory. the final product or prm.esi 1s rarely
1zouated with one individual

S Derelopment projects take much longer to cnplete than
research projects ' Aguin the point has beer, ade above
“Commeraalization of an 1dea 1 the development laboratory
nay fake up to ten years T . '

o "Because of the ejtects of process changes on efficiency,
proauction functions may be reluctant to adopt such hanges.” It
s modest comfort to persﬁms in edudatior to secoghize that
production -managers, itke school administratdrs have concerns
hevund techmes soundness and financial benefits *To the
rroduction operation i the short run, change. in the short run.
means lower eiticiency and higher unii costs Manufacturing will
never be s willing to adopt process changes as the {researcher]
nigftt unllc.paie T

Lor the forseeable titure. thc‘dL’velopmen(-desxrable pre(l-;ﬁpo-
sttt emunerated  above can best be produced 1n quick
on-the-¥b onentation or 1n an internship in a good development
lsboratory 1n conjunction with an academe training program
Such ultemnships would aiso be useful for established researchers.
Howeveror an established researcher to pass through the doors
of a development laboratory 1s as difficult as for an established
camel to pass through the eye of aneedle The reason has nothing
to do with matters of heaven, but 1t has a lot to do with matters
of earth .
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William J. Gephart, Phi Deita Kappa. Presented at the Second National
Symposium for Professors of Edutational Research, sponsored by Phi
Delta Kappa, Boulder, Colorado, November 21, 1968, A discussion of ~
the nature of the concept *‘problem”” as related to educational research
with a discussion of several techniques useful in problem 1dentification
and delineation. $1 00 !
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the Annual Meetmg of the American Educational Resesarch Associa-
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bibhiographic annotation of 40 instruments developed to be used 1n
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3  PROFILING EDUCATIONAL RESEARCH — wilham J. Gephart, Phi
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3 ING - wilham L Gephart, Phi Delta Kappa, January 1969. An interim
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Free
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1969, Kansas City, Missoun. A segond, internim report on the planning
of a reading research program. Free
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ANALYSIS OF THE RESEARCH PROCESS — Wiitiam J Gephart,
Phi Deita Kappa, July 14, 1969 The dentification and description of
general research methods 1n education through the use.of Gutman’s
facet design and analysis technique. It also details the procedures tor
the Gutman technique This paper was printed inthe procedings of the
. arsaw, Poland Congress® of the International Association for the .
dvancement of Educational Research Free
7. PROFILING INSTRUCTIONAL PACKAGE — william J. Gephart &
Bruce B. Bartos, Phi Delta Kappa, August, 1969. An inatruction text
10 assist individuals with no prior research training in the use of
research profiling flow charts to-assess the methodological adequacy of
completed research. $1.60
8. EDUCATIONAL KNOWLEDGE USE — Gene V Glass, Laboratory of
Educations! Research, University of Celorado. An anlaysis’ of the
avsilability and use of empirically based information in education.
$.50
9. MEASUREMENT AND RESEARCH IN THE SERVICE OF i'lDUCA-
TION — Warren G. Findiey, Research and Development Center in
Educational Stimulation, Univessity of Georgia. Orlginally presented as
3 an invited address at the annual meeting of the American Educational
Resesrch Association, this, paper uses an historical perspective to
examine the role of measurement and research in ‘Qucltion. $.78
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. THE EDUCATIONAL CATALYST AN IMPERATIVE FOR TODAY
— Joe H. Ward, Jr., Reeve Love, George M, Higginson, Southwest

Educational Developfent Laboratory, Austin, Texas, July, 1971 An
analysis of the problems involved in the process of change and
unmprovement of the practjce of education. This paper poses a new
professional speciality for the facilitation of empirically based educa-
tional improvements. $1 00

DISSERTATIONS YOU MAY WANT TO SEE - wilham J. Gephart,
Phi Deita szpa, 1970 A collection of dissertations done in 1969
which focus on research tramning. § 25

.-THE DOCTORATE IN EDUCATION IN CANADA ~ Newlle L

Robertson, Commission on Higher Education, Ph: Delta Kappa, 1971.
An analysls of- the institutions offering the doctorate tn education tn
Canada. This paper 13 a companion piece to a larger study of similar

ingtitutions 1n the Unitgd States. $.75
THE IMPORTANCE OF STATISTICAL POWER IN EDUCATIONAL

RESEARCH - John K Muller, Thomas R. Knapp, University of
RoBhester When afn, educational experiment results 1n non-sigmificant
differences can 1t be said that no_difference exists” This paper
discussed the concept that must be attended to IF that quesfion is to
be answered It also detads the procedure for determination of sample
size needed 1n an'experiment $125 .




